In vitro and in vivo assays for studying histone ubiquitination and deubiquitination.
Posttranslational histone modifications play important roles in regulating chromatin structure and function (Rando, Curr Opin Genet Dev 22:148-155, 2012; Zentner and Henikoff, Nat Struct Mol Biol 20:259-266, 2013). One example of such modifications is histone ubiquitination, which occurs predominately on H2A and H2B. Recent studies have highlighted important regulatory roles of H2A ubiquitination in Polycomb group protein-mediated gene silencing and DNA damage repair (de Napoles et al., Dev Cell 7:663-676, 2004; Wang et al., Nature 431:873-878, 2004; Doil et al., Cell 136:435-446, 2009; Gatti et al., Cell Cycle 11:2538-2544, 2012; Mattiroli et al., Cell 150:1182-1195, 2012; Stewart et al., Cell 136:420-434, 2009; Bergink et al., Genes Dev 20:1343-1352, 2006; Facchino et al., J Neurosci 30:10096-10111, 2010; Ginjala et al., Mol Cell Biol 31:1972-1982, 2011; Ismail et al., J Cell Biol 191:45-60, 2010), H2B ubiquitination in transcription initiation and elongation (Xiao et al., Mol Cell Biol 25:637-651, 2005; Kao et al., Genes Dev 18:184-195, 2004; Pavri et al., Cell 125:703-717, 2006; Kim et al., Cell 137:459-471, 2009), pre-mRNA splicing (Jung et al. Genome Res 22:1026-1035, 2012; Shieh et al., BMC Genomics 12:627, 2011; Zhang et al., Genes Dev 27:1581-1595, 2013), nucleosome stabilities (Fleming et al., Mol Cell 31:57-66, 2008; Chandrasekharan et al., Proc Natl Acad Sci U S A 106:16686-16691, 2009), H3 methylation (Sun and Allis, Nature 418:104-108, 2002; Briggs et al., Nature 418:498, 2002; Dover et al., J Biol Chem 277:28368-28371, 2002; Ng et al., J Biol Chem 277:34655-34657, 2002), and DNA methylation (Sridhar et al., Nature 447:735-738, 2007). Here we describe methods for in vitro histone ubiquitination and deubiquitination assays. We also describe approaches to investigate the in vivo function of putative histone ubiquitin ligase(s) and deubiquitinase(s). These experimental procedures are largely based on our studies in mammalian cells. These methods should provide useful tools for studying this bulky histone modification.